provided a venue for the exchange of information on various aspects of aquatic invasive species since its inception in 1990. The conference continues to provide an opportunity for dialog between academia, industry and environmental regulators within North America and from abroad.
Introduction
Invasive species have earned the distinction as the second greatest cause of species extinction (Drake et al. 1989) . Infestations by invasive species may lead to great conservation concern (Wilcove et al. 1998) . Invasive non-native species inflict harmful ecological and economic impacts upon ecosystems in non native regions (Pimentel et al. 2005; Meyerson and Mooney 2007) . In U.S. alone the total annual economic damages and associated control costs due to invasive alien species have been estimated to be $138 billion (Pimentel et al. 2000) . Early detection and timely exclusion are the most cost effective methods of controlling and preventing invasive species. Control measures often come into play only after the alien species has spread to nuisance proportions (Boylen et al. 2006) . Early detection, control and eradication yielded a cost to benefit ratio of 17:1 (Anonymous 1993) and 34:1 (Anonymous 2000) in two different studies.
The valley of Kashmir has numerous natural lakes and wetlands, rich in biodiversity. During the past several decades, there has been continuous introduction of non-native species into the region. Of the total flora of the valley, 29% is composed of non native species of which 17% are invasive (Khuroo et al. 2007 ). Occurrence of alligator weed Alternanthera philoxeroides was recorded during the vegetation survey of Wular Lake (Figure 1 ). Alligator weed is known as an invasive species in many parts of the world having a tremendous potential for vegetative reproduction Sainty et al. 1998; Clements et al. 2011) . In India, the species has been reported from Assam, Bihar, West Bengal, Tripura, Manipur, Andhra Pradesh, Karnataka, Maharashtra, Delhi and Punjab (Pramod et al. 2008) .
The purpose of this paper is to note the invasion of Alternanthera philoxeroides in Wular Lake and to present some considerations about its potential problems and management. 
Results and discussion
Wular Lake, the largest freshwater lake in India, is located 34 km northwest of Srinagar at an altitude of 1580m asl. between 34°16′N and 34°25′N latitudes and 74°29′E and 74°40′E longitudes (NWA 2010) . It has elliptical shape with a surface area of 112.77 km 2 , maximum length 16 km and maximum width 9.6 km (NWA 2010). It is a shallow lake with a maximum depth of 5m and water temperature range from 2°C to 29.5°C during the year. The degraded direct catchment area around the entire Jhelum Basin contributes to heavy load of silt into Wular, decreasing lake width and depth. The lake provides livelihoods to a population of 10,964 households in 31 villages along the shoreline (Anonymous 2007) . It also provides important habitats for migratory water birds within Central Asian Flyway. Owing to the importance of the wetland to the biodiversity and socio economic values, the Wular Lake was designated as a Wetland of International Importance under Ramsar Convention in 1990.
Alternanthera philoxeroides (Mart.) Griseb. of the family Amaranthaceae is an invasive weed originally from South America (Vogt et al. 1979) and is now widespread throughout the world (Buckingham 1996) . It is a stoloniferous, perennial, mesophytic herb capable of aquatic and terrestrial growth (Figure 2) . The stems are prostrate, decumbent or ascending, simple or branched and forming dense mats. At maturity stems are hollow and produce roots at nodes. Leaves are opposite, elliptical-oblanceolate and glabrous measuring 2.5-5.0 cm × 0.6-1.7 cm. The inflorescence consists of head with a solitary peduncle at leaf axils, globose 0.8-2.0 cm in diameter. In Kashmir, the flowering of alligator weed takes place between June-October ( Figure  3 ). Two species of the genus have already been reported from Kashmir viz. Alternanthera caracasana Kunth. (Naqshi 1981) and Alternanthera sessilis DC. (Kaul 1986 ). Both species were unintentionally introduced into the region (Khuroo et. al. 2007) .
During the vegetation survey of the lake in 2008, Alternanthera philoxeroides was observed in six areas. The locations of all areas were recorded using a Garmin Etrex GPS (Table 1) . The size of these areas varied from 3.5m 2 to 12m 2 . Of the six cases of Alternanthera philoxeroides, four were present in stands of Trapa natans. Alligator weed forms large floating islands in the lake. There are several wetlands adjacent to Wular lakes which are also very susceptible to invasion of this weed. Alternanthera philoxeroides forms dense mats and thereby disrupts the aquatic environment by impeding penetration of light and gaseous exchange as well as promoting sedimentation.
The weed also provides habitat for mosquitoes. Alligator weed can be controlled by three principal means; biological, chemical and mechanical. The biological control using the flea beetle Agasicles hygrophila has been quite successful in aquatic ecosystems of warm temperate regions (Centre for Weed Management 2003) . In Australia the predicted range for alligator weed far exceeds the predicted range of the flea beetle and further biological control programs are under investigation (Julien et.al. 1995; Schooler et. al. 2006) . Chemical control using 1% glyphosate for free floating alligator weed was effective, but owing to its weak translocation through roots and stems, it was not effective in terrestrial plants (Ensbey 2005) . Mechanical or manual control involves local eradication of the weed at a few locations where infestations are small. In Wular lake, none of these methods to control alligator weed has been attempted as yet. Due to limited areas of A. philoxeroides in Wular lake, and since it forms floating islands which settle down on sediment following a decline in water level in winter, we suggest manual control can be an effective management strategy to eradicate the weed from the lake. The weed is extremely difficult to control once established and eradication is very expensive, especially in developing countries (Sainty et al. 1998 ). Hundreds of fishermen harvest the fodder plants and other economically important species throughout the year for transportation to other catchment areas and within different regions of the lake. Proactive inspection and surveillance programs should be encouraged to detect the weed before it becomes established. Awareness programs should be a priority for the fishermen who are registered with the fisheries department can be quite helpful. Unfortunately, there is no aquatic weed management strategy in place for the lake despite the evident damage to the ecosystems. It is the time to develop and implement the management plan for alligator weed before it assumes nuisance proportions.
